Chronic heart rate reduction facilitates cardiomyocyte survival after myocardial infarction.
Chronic heart rate reduction (HRR) therapy following myocardial infarction, using either the pure HRR agent ivabradine or the beta-blocker atenolol, has been shown to preserve maximal coronary perfusion, via reduction of perivascular collagen and a decrease in renin-angiotensin system activation. In addition ivabradine, but not atenolol, treatment attenuated the decline in ejection fraction and decreased left ventricular wall stress. In this study, we tested the hypothesis that cell survival within the infarct region was enhanced by these two pharmacological agents. Four weeks after ligating the left anterior descending coronary artery, the percentage of the LV that contained the infarct was similar in the untreated (MI) rats and those chronically treated with ivabradine (MI + IVA) or atenolol (MI + ATEN). However, the mean thickness (mm) of the ventricular wall containing the scar was significantly greater in the MI + IVA, 1.54 (P < or = 0.01) and the MI + ATEN 1.32, compared to 1.1 in the MI group, due to a 2-fold greater area of surviving cardiomyocytes (P < or = 0.01) in the treated rats compared to the untreated group. Regions of cell survival were usually in the subepicardium, with cardiomyocytes surrounding veins or venules. However, some hearts displayed surviving cells along the endocardium. These data suggest that HRR by either ivabradine or atenolol facilitates a more favorable O2 microenvironment via improved venous flow and decreased O2 demand. We conclude that chronic HRR by these agents may serve to limit infarct expansion and wall thinning and may serve to reduce the potential for ventricular rupture.